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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
D. Remarks

To address this ground for rejection, Applicant’s establish invention of the subject matter
of claims 1, 2, and 25 prior to the effective date of Yoshihara et al. (see the attached “Declaration

Under 37 C.F.R. §131” and supporting Disclosure Document with translation).

This submission includes additional portions of the Disclosure Document. Invention of

the subject matter of claims 1, 2 and 25 is established by the following:

1. The written desription on pages 3 and 4 of the interoffice document.
2. The figures shown in Section 8.1 of the interoffice document. Applicant has attached an
enlarged version of these figures in Exhibit C. English translations of the Kanji/Kana labels are
shown in this example. These translations are readily evident from the text of Pages 3 and 4 and
corresponding translation.

A direct correspondence between the figures of the disclosure document, and Applicant’s

Application Figures is as follows:

Applicant’s Figure Corresponding Figure in Section

8.1 of Interoffice Document of

Exhibits A, B, C
FIG. 2(a) First Column From Left: (a)
FIG. 2(b) First Column From Left: (b)
FIG. 2(c) First Column From Left: (c)
FIG. 3(d) First Column From Left: (d)
FIG. 3(e) First Column From Left: (¢)
FIG. 3(Y) First Column From Left: (f)
FIG. 5(a) Second Column From Left: (a)
FIG. 5(b) Second Column From Left: (b)
FIG. 5(c) Second Column From Left: (c)
FIG. 6(d) Second Column From Left: (d)
FIG. 6(e) : Second Column From Left: (€)
FIG. 6(f) Second Column From Left: (f)
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

FIG. 7(g) Second Column From Left: (d)
FIG. 7(h) Second Column From Left: (e)
FIG. 7(i) Secbnd Column From Left: (f)
FIG. 9(a) Third Column From Left: (e)
FIG. 9(b) Third Column From Left: (f)
FIG. 9(c) Third Column From Left: (g)
FIG. 10 Third Column From Left: (h)
FIG. 12(a) - Fourth Column From Left: (d)
FIG. 12(b) Fourth Column From Left: (e)
FIG. 12(c) . Fourth Column From Left: (f)
FIG. 13(d) Fourth Column From Left: (g)
FIG. 13(e) Fourth Column From Left: (h)
FIG. 13() Fourth Column From Left: (i)

The present claims 1-2 and 25 are believed to be in allowable form. It is respectfully

requested that the application be forwarded for allowance and issue.

Respectfully Submitted,

2/25/085
Bradley T. Sako
Bradley T. Sako Reg. No. 37,923
WALKER & SAKO, LLP
300 South First Street
Suite 235
* San Jose, CA 95113
Tel. 1-408-289-5315
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): Satoh, Yoshihiro
&}em\l No.: 09/981,402 o Group Art Unit: 2815
Examiner: Richnrds, N. D.

Title: Semiconductor Devico and Method

for Its Manufacture ‘

Auorney Docket No.: N32040200W

DECLARATION UNDER 37 C.F.R. §1.131 by ASSIGNEE
Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450

I, Takeo Fujii , representing Elpida Memory, Inc., do hereby declare and

statc:

1. After a diligent effort, the inventor for this patent application was not available to

produce n declaration to swear behind the present reference.
2. Prior to October 12, 2000, g semiconductor device and structure on a silicon
substrate as described and claimed in this patent application was conceived. Disclosure of the

invention is shown in the communication dated August 9, 2000 (sec Exhibits A and B).

3. On October 20, 2000 a patent application for the invention was filed in Japan, a
WTQ member country.

4, On October 17, 2001 this patent application, based on the Japanese Patent
Application, was filed in the U,S.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

atemenls made herein are true and kvilh the knowledge that willful false

1 hereby declare that all st
ade are punishable by fine or imprisonment, or both, under Section

statements and like so m
1001, Title 18 of the United States Code.

5 ) Sigued:

Namnc; Takeo Fujidi Date

for Elpida Memory, Inc.

10 Executive Manager
Intellectual Property Gr.
Finance & Legal Office

15
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

EXHIBIT A

DISCLOSURE DOCUMENTS IN SUPPORT OF
DECLARATION UNDER 37 C.F.R. §1.131

For Serial No.: 09/981,402
Applicant(s): SATOH, Yoshihiro
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

EXHIBIT B

Translation of Disclosure Document of EXHIBIT A

IN SUPPORT OF DECLARATION UNDER 37 C.F.R. §1.131

For Serial No.: 09/981,402
Applicant(s): SATOH, Yoshihiro



4th Edition: 1998.02.25) [ Body Page 1 of 4

Idea proposal » A Business Unit Management Number: 744-10431
Date of proposal: Aug 9, 2000 Group code: 41600  Section Internal Number: )

[Approval] Director: Received: (Seal of Aug,
f 21, 2000 Intellectual
Property Section: Ukai)

I
[Ttems filled in by the proposer]
e-mail: y-satou@eu.jp.nec.com
Section where the proposer belongs: Memory Device Design 1,

Name of the proposer: Yoshihiro Sato Employee Number:

Application field: construction and manufacturing method of a semiconductor device
Applied product name: Sales amount: (million Yen/year)
Experiment/prototyping status: _ experiment/prototyping done _ _
experimenting/prototyping _ experiment/prototyping planned _ experiment/prototyping
| not planned

Preceding patent research (close Patent publication number in the research):

| Preceding reference research (close known example in the research):

Patent search:

Related proposal/patent:

Sample shipment/presentation schedule outside company: _ none _ Yes (earlier date: year
month day, where )

Application type requested: _ Concurrent _ S class _Normal application

fm

"[Invention Consulting comment] Person in charge at the Center: Date:




[Witness signature]
I have read the proposal (including figures) ﬁ'om Page 1 to Page and understood the

content of the invention.

Name: Shinichi Horiba Date: August 9, 2000
(Inventor signature]

Name: Yoshihiro SatoDate: August 9,2000
Name Date:




[ Management Number: 744-10431_Body Page 2 of4 |

1. [Name of the invention]
Construction and manufacturing method of a semiconductor device

2. [Characteristics of the invention]

For DRAM S in which tantalum oxide (Ta205) is used for the capacitance insulation film, a
stopper film that consists of a nitride filin is fonned between the silicon substrate and the
capacitance insulation filin to prevent the diffusion of carbon contained in the organic
materials. '

8.1 [Figures of the invention]

(Figures: Small characters are illegible even aﬁer_enlargemeht)
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3.1 [Construction and operation, manufacturing method, -and procedures, etc. of the
invention]
1. After forming word lines 2 using a nitride film on the silicon substrate, another pitride
film is formed on it, and nitride sidewalls 8 are formed on the sidewalls of the gate by
ctching back the film. Next, as a carbon diffusion prevention film, a blanket nitride film 4
is formed. Afterward, an interlayer film 5 is formed filling in between the gates.
Afterward using a resist mask pattern etc. combined with a nitride film selective etching
method, the film is etched back to the blanket nitride fihm 4 exposing the cell contact area
. 6. Next, by etching back the nitride film, the nitride film of the cell contact area is
removed, creating the cell contact plug 7.

2. After forming the word lines (not shown in the figure), the cell contact plug 1 that is to
be connected to the capacitance is formed on the diffusion layer. Next, the interlayer film 2
is formed, and bit lines 4 are formed upon this using the nitride film 8. Afterward, by
etching back the nitride film, the nitride film sidewalls 5 are formed on the sidewalls of the
bit lines. Further, filling in between. the bit lines with interlayer film 6, using a resist mask
pattern etc. combined with a nitride fil selective etching method, the capacitance contact
area 7 is created, and then the poly-sili plugs 8 are formed. Next, as a carbon diffusion
prevention film, a blanket nitride film 9 is formed on this. Afterward, an interlayer film 10
is formed to-create a cylindrical capacitance. Using a resist mask pattern etc. {irst
combined with a nitride film selective etching method, etching is performed to the blanket
pitride film 9, and secondly combined with an oxide film selective etching method, only the
blanket nitride film is etched, creating a cylindrical capacitance area 11.

3. Afier forming bit lines 4 using a nitride film, another nitride film is formed on itand by .
etching back the film, nitride sidewalls 5 are formed on the sidewalls of the bit lines.

* Further, filling in between the bit lines with the interlayer film 6, and as a carbon diffusion
prevention film, the blanket nitride film 9 is formed. Afterward, using a resist mask pattern
etc. both the blanket nitride film 9 and the interlayer film 6 are etched creating the
capacitance contact area 7, and then poly-sili plug 8 is formed. Afterward, the interlayer
film 10 is formed to create the cylindrical capacitance, and using a resist mask pattern etc.
the cylindrical capacitance area 11 is created by etching.

4. After forming the bit lines 4 using a nitride film, another nitride film is formed on it, and
the nitride sidewalls S are formed on the sidewalls of the bit lines by etching back the film.
Next, as a carbon diffusion prevention film, the blanket nitride film 9 is formed, filling in
between the bit lines with the interlayer film 6, and using a resist mask pattem etc.
combined with a nitride film selective etching method, the film is etched back to the
blanket nitride film 9 exposing the cell contact area 7. Next, by etching back the nitride
film, the blanket nitride film 9 of the capacitance contact area is removed. Further, using a



nitride film selective etching method, the capacitance contact area 7 is created to the cell
contact plug 1. Further, poly-sili plug 8 is formed, and the interlayer film 10 is formed to
create the cylindrical capacitance, and using a resist mask pattern etc. the cylindrical
capacitance area 11 is created by etching. :

3.2 [Main effects of the invention]

By creating a layer consisting of a nitride film between the capacitance insulation film and
the silicon substrate, diffusion of carbon contained in the material when tantalum oxide
(T'a205) is used can be prevented, which results in the removal of unwanted troublesome
affects on designing devices such as hump characteristics and threshold value fluctuation of
transistors.



| Management Number: 744-10431 Body Page 4 of 4

3.3 [Reason for the above effects]
Diffusion of carbon is prevented as the nitride film is formed between the capacitance
insulation film and the silicon substrate.

8.2 [Figures for previous construction]
(figures)

5.1 {Previous construction and operation, manufacturing method, and procedures, etc.]
After forming word lines 2 using a nitride film 1 on the silicon substrate, another nitride
film is formed on it, and nitride sidewalls 3 are formed on the sidewalls of the gate by
etching back the film. Next, an interlayer film 4 is forined, filling in between the word
lines, and using a resist mask pattern etc. combined with a nitride film selective etching

- method, the cell contact area 5 is created and then the cell contact plug 6 is formed. Next,
by etching back the nitride film, the nitride film sidewalls 10 are formed on the sidewalls of
the bit lines. After filling in between the bit lines with the interlayer film 11, using a resist
mask pattern etc. combined with a nitride selective etching method, the capacitance contact
area 12 is formed, and then the poly-sili plug 13 is formed. Upon this, the intexlayer film 14
is formed to create the cylindrical capacitance, and using a resist mask pattern etc. the
cylmdncal capacitance area 15 is created by etching.

5.2 [Major defects of the conventional construction]

As there is no niiride film layer between the capacitance insulation film and the silicon .
substrate, carbon is diffused to the silicon substrate when tantalum oxide (Ta205) is used
for the capacitance insulation film, causing characteristic fluctuation of the transistor.

5.3 [Reasons for the above defects]
Because a nitride film layer is not formed between the capacitance insulation film and the
silicon substrate,

5. {[Range of right]
It is characterized by the formation of nitride film layer between the capacitance insulation
film and the silicon substrate.
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EXHIBIT C

ENLARGED AND DOCUMENTED FIGURES FROM DISCLOSURE DOCUMENTS
IN SUPPORT OF
DECLARATION UNDER 37 C.F.R. §1.131

For Serial No.: 09/981,402
Applicant(s): SATOH, Yoshihiro
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This Page is Inserted by IFW Indexing and Scanning
Operations and is not part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the original
documents submitted by the applicant.

Defects in the images include but are not limited to the items checked:

L] BLACK BORDERS

0 IMAGE CUT OFF AT TOP, BOTTOM OR SIDES

0 FADED TEXT OR DRAWING

(] BLURRED OR ILLEGIBLE TEXT ok DRAWING

J SKEWED/SLANTED IMAGES

J COLOR OR BLACK AND WHITE PHOTOGRAPHS

U GRAY SCALE DOCUMENTS

) LINES OR MARKS ON ORIGINAL DOCUMENT

O REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY

(] OTHER:

IMAGES ARE BEST AVAILABLE COPY.
As rescanning these documents will not correct the image

problems checked, please do not report these problems to
the IFW Image Problem Mailbox.
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